The present study was undertaken to assess the extent of heterosis for seed cotton yield and its attributing traits in 24 interspecific hybrids of cotton developed by crossing 8 lines with 3 testers in line × tester mating design during kharif, 2017-18 at Agricultural Research Station Dharwad Farm. Significant heterosis was observed for the characters under study indicating the presence of genetic diversity among the parental lines. Except for number of sympodia per plant and boll weight, the mean sum of squares of parents vs crosses was significant for all the characters indicating presence of heterosis for these traits. None of the crosses was superior for all the traits studied. However, the cross CPD-462 x SBYF-425 was the best as it had the highest mean performance for economically important characters. Majority of the crosses exhibited significantly positive mid parent, better parent heterosis for all important yield contributing characters except ginning outturn. Most of the hybrids expressed significant standard heterosis for all the characters except boll weight and ginning outturn over the checks.
Introduction
Cotton, the King of fiber, is an important cash crop exercising profound influence on economics and social affairs of the world. In India, the crop is being grown in an area of 12.3 million hectares, producing 28.50 million bales with a productivity of 504 kg ha -1 . In Karnataka, cotton is being grown in an area of 5.65 lakh hectares with production and productivity of 19.0 lakh bales and 572 kg ha -1 respectively (Anon., 2018) . The yield levels of barbadense ELS cotton have are not progressing on account of biotic and abiotic stresses over a period of changing climatic conditions. To overcome this barrier in productivity of barbadense cotton and fiber quality of hirsutum cotton, there is a necessity to develop interspecific hybrids which combine the yield advantage of hirsutum and fiber qualities of barbadense as Gossypium hirsutum and Gossypium barbadense are genetically diverse species. Heterosis is the superiority of the hybrid over the mid or better parent or over standard check and is the result of allelic or non-allelic interactions of genes under influence of particular environment. Heterosis breeding is mainly responsible for increased production of cotton. Cotton being an often cross pollinated crop, is amenable for heterosis breeding.
Materials and Methods
The experimental material consisted of 37 genotypes comprising of eight lines, three testers (Table1) and their resultant twenty four hybrids produced in line x tester mating design and were evaluated along with two standard checks. The experimental material was sown in Randomised Block Design with three replications during kharif, 2017-18 at Agricultural Research Station Dharwad. Three rows of each 4.2 m length were assigned to each genotype with plants having 60 cm intra and 90 cm inter row spacing. Five plants were randomly selected from each replication in each genotype and the average value was computed for plant height, number of monopodia, number of sympodia, boll weight, number of bolls per plant, ginning outturn, seed index, lint index and seed cotton yield. The trait, days to 50 per cent flowering was recorded on plot basis and fiber quality of respective genotypes was tested by HVI instrument. Analysis of variance techniques suggested by Panse and Sukhatme (1978) was followed to test the differences between the genotypes for yield and yield related traits. The per cent heterosis of all F 1 crosses over their mid parent (MP), better parent (BP) and standard checks (SC) were computed as per the method suggested by Turner (1953) and Hayes et al. (1955) .
Results and Discussion
The analysis of variance for eleven characters studied in 24 interspecific crosses (G. hirsutum L. G. barbadense L.) is presented in Table 2 . Analysis DOI: 10.5958/0975-928X.2019.00112.1 of variance for treatments revealed highly significant genotypic differences for most of the characters except for number of sympodia per plant. Parents recorded significance for all characters except sympodial length at 50 per cent plant height. However, lines vs testers recorded significance for days to 50 per cent flowering, plant height, boll weight, number of bolls per plant, seed cotton yield, ginning outturn and lint index indicating that testers were divergent from the lines justifying the choice of parents. For parents vs hybrids, all the characters except number of sympodia per plant and boll weight revealed significant genotypic differences indicating significant average or mid parent heterosis.
The range of mid parent heterosis, better parent heterosis and standard heterosis over check hybrids DCH-32 and DHB-1071 for different characters are presented in Table 3 . Out of 24 F 1 hybrids, 21 hybrids had significant positive heterosis over mid and better parent for plant height. All 24 hybrids recorded significant positive heterosis over mid parent for number of bolls/plant while 21 hybrids recorded significant positive better parent heterosis. Among 24 hybrids, 6 and 2 hybrids recorded significantly positive relative heterosis and heterobeltosis for average boll weight, respectively. The perusal of data on performance of hybrids with respect to heterosis revealed that eleven hybrids manifested significantly positive relative heterosis over their mid parent for seed cotton yield per plant; while four hybrids depicted significantly positive heterobeltosis for the same. The highest magnitude of mid and better parent heterosis for seed cotton yield was exhibited by the hybrid CPD-462 × SBYF-425. It was observed that hybrids showing high relative and better parent heterosis for seed cotton yield in general also manifested heterotic effects for its contributing characters viz., plant height, average boll weight and total number of bolls per plant (Table 3 ). This study thus substantiates the findings of Baloch et al. (1993) , Eswari et al. (2016) and Isong et al. (2017) . Improvement in yield is one of the important objectives, so the superiority of hybrids over best cultivated hybrid is essential for increasing its commercial value. In the present study, promising hybrids DCH-32 and DHB-1071 have been used as standard check hybrids. The estimates of standard heterosis (SH) over DCH-32 and DHB-1071 ranged from -43.61 to 106.48 and -45.39 to 99.95 per cent for seed cotton yield, respectively. Out of 24 F 1 hybrids, three hybrids out yielded the best standard check hybrid DHB-1071 for seed cotton yield. The hybrid CPD-462 × SBYF-425 exhibited maximum seed cotton yield (1239.38 kg/ha) and highest standard heterosis (99.95 %) over the best check DHB-1071. All the characters studied in the present study exhibited significant mid parent and better parent heterosis in majority of the crosses indicating predominance of non additive gene action in the genetic control of these traits. Similar results were reported by Punitha and Raveendran (2000) , Tausif (2008) , Karademir et al. (2009 ), Patel et al. (2012 , Alkuddsi et al. (2013) and Gohil et al. (2017) .
The results of heterosis also indicated that, no single hybrid was superior in respect of all the traits. However, considering the hybrids with significant heterosis over mid parent, better parent, standard check and per se performance, three crosses viz., CPD-462 × SBYF-425, FLT-36 × SBYF-425, and FLT-31 × SBYF-425 exhibited significantly higher standard heterosis over both the standard checks.
Further, it was noticed that all the superior hybrids for most characters studied had CPD-462 (among lines) and SBYF-425 (among testers) as one of the parents in their cross combinations. Hence, these parents can be utilized in realizing superior heterosis for full exploitation of economically important traits in the crop. 
